SUMMARY Neutrophils from pig blood were disrupted by homogenisation or sonication and placed on an analytical sucrose gradient. Pig neutrophil azurophil granules were less dense than the specific granules, unlike those from neutrophils of most other mammalian species. Brushite crystals, which stimulate the respiratory burst in pig neutrophils, were found by electron microscopy to be phagocytosed. Membrane-limited vesicles containing crystals were obtained from a dense region of the sucrose gradient loaded with a homogenate of crystal treated cells. Intake of crystals involved preferential mobilisation of cytochrome b from the plasma membrane and the fusion of both specific and azurophil granules with the primary phagosome. Plasma membrane and granule markers appear in a crystal-containing region of the sucrose gradient when cells are treated with crystals. They are present in much lower concentration at this location in gradients from cells untreated with a crystal stimulus.
The inflammation associated with crystal deposition diseases such as gout or chondrocalcinosis is believed to result in part from the phagocytosis of the crystals by neutro?hils in a similar fashion to opsonised bacteria.
Neutrophils digest interiorised microbes with the aid of granule enzymes, delivered by fusion with the phagosome,2 and the inflammation observed at a site of infection is due in part to the activity of granule fusion with an incompletely sealed phagocytic vacuole and also to the release of reactive oxygen derivatives.
Early work by McCarty et al.3 using a combination of phase contrast and polarised light microscopy indicated the presence of rod-like crystals inside some leucocytes that had been withdrawn from arthritic joints. Schumacher and colleagues4 tried to identify these crystalline inclusions by electron microscopy but found that the technique disrupted the material under investigation. A major problem with sectioning biological tissues containing hard fibres or crystals is that the mineral almost invariably tears out of the sections, coming to lie on the surface of the section in a different position. Thicker sections (1-2[tm) partly overcome this problem, and 
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crystals within phagosomes at a rather poor resolution (on account of the sample thickness) that are birefringent under polarised light microscopy.
We present evidence for the internalisation of brushite crystals (CaHPO42H20) by pig neutrophils, using both electron microscopy and subcellular fractionation data. We For analytical gradient work (unstimulated neutrophil organelle distribution), 2 x 109 pig neutrophils in 10 ml TBS were disrupted by 20 strokes in a hand-held homogeniser, centrifuged to remove nuclei and unbroken cells (500 g for 5 min), and layered (50-100 mg protein per tube) on to 21 ml continuous gradients of sucrose (1-101-28 g.cm-3 density range). These were centrifuged at 4°C at 90 000 g for 3 h in a swing-out rotor and unloaded from the top in 1-5 ml fractions using an MSE tubepiercer and pumping 60% w/v sucrose at 60 ml hinto the bottom of the tube with a peristaltic pump.
For determination of the effects of brushite on the subcellular distribution, neutrophils (2 x 107 cells/ ml TBS) were exposed to 1 mg/ml brushite at 37°C for 5 Porcine neutrophils exposed to brushite crystals internalise them (Fig. 2) . Granules fuse with the phagocytic vacuole while the lumen is still in contact with the extracellular medium (Fig. 3) . In this second micrograph (an enlargement of the first), an ovoid granular body appears within the lumen. This has a similar granularity to the surrounding cytoplasm and could result from sectioning of a bleb of membrane that moved into the lumen. The crystals are much darker. The very light bodies to the left of the phagosome in Fig. 3 1  11  11  28  10  70  35  2  1  3  1  2+3  36  42  54  63  0  12  90  84  72  70  4  45  24  17  20  8  10  8  10  21  23  5  8  23  1  7  22  43  0  5 Table 2 Distributicmofcalcium infractionsfrom sucrose gradients loaded with homogenates of brushite-treated and control neutrophils, brushite alone, or a mixture ofhomogenate ofcontrol neutrophils and brushite crystals. Calcium was determined by means ofan ion sensitive electrode, in gradient fractions resuspended in 6 ml deionised water, acidified with 10 p1 Analar concentrated HCJ and leftfor 1 h at 37 'C. Results are means of two experiments
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